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3 <110> APPLICANT: The Minister of National Defence, Government of Canada 

4 Nagata, Leslie P 

5 Wong, Jonathon P 

7 <120> TITLE OF INVENTION: Novel DNA-Based Vaccine Against the Encephalitis 
Alphaviruses 

9 <130> FILE REFERENCE: NEL-001 
11 <140> CURRENT APPLICATION NUMBER: 10/023,649 
C— -> 12 <141> CURRENT FILING DATE: 2002-12-27 

14 <150> PRIOR APPLICATION NUMBER: 60/256,948 

15 <151> PRIOR FILING DATE: 2000-12-21 
17 <160> NUMBER OF SEQ ID NOS : 7 
19 <170> SOFTWARE: Patentln version 3.1 

21 <210> SEQ ID NO: 1 

22 <211> LENGTH: 11484 

23 <212> TYPE: DNA 

24 <213> ORGANISM: Western equine encephalomyelitis virus - strain 71V-1658 

26 <220> FEATURE: 

27 <221> NAME/KEY: CDS 

28 <222> LOCATION: (25).. (7428) 

29 <223> OTHER INFORMATION: 5 f UTR <1 . . 24 

32 <220> FEATURE: 

33 <221> NAME/ KEY : CDS 

34 <222> LOCATION: (7473) ..( 11183) 

35 <223> OTHER INFORMATION: encodes nucleocapsid, E3, E2, 6K and El proteins 

38 <400> SEQUENCE: 1 

39 accctacaaa ctaatcgatc caat atg gaa aga att cac gtt gac tta gat 51 

40 Met Glu Arg lie His Val Asp Leu Asp 

41 15 



43 


get 


gac 


age 


ccg 


tat 


gtc 


aag 


teg 


tta 


cag 


egg 


acg 


ttt 


cca 


caa 


ttt 


99 


44 


Ala 


Asp 


Ser 


Pro 


Tyr 


Val 


Lys 


Ser 


Leu 


Gin 


Arg 


Thr 


Phe 


Pro 


Gin 


Phe 




45 


10 










15 










20 










25 




47 


gag 


ate 


gaa 


gca 


agg 


cag 


gtc 


act 


gac 


aat 


gac 


cat 


gec 


aat 


gec 


aga 


147 


48 


Glu 


He 


Glu 


Ala 


Arg 


Gin 


Val 


Thr 


Asp 


Asn 


Asp 


His 


Ala 


Asn 


Ala 


Arg 




49 










30 










35 










40 






51 


gcg 


ttt 


teg 


cat 


gtg 


gca 


aca 


aag 


etc 


att 


gag 


age 


gaa 


gtc 


gac 


egg 


195 


52 


Ala 


Phe 


Ser 


His 


Val 


Ala 


Thr 


Lys 


Leu 


He 


Glu 


Ser 


Glu 


Val 


Asp 


Arg 




53 








45 










50 










55 








55 


gac 
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gtt 


ate 


ttg 


gac 
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gga 


agt 


gcg 


ccc 


gtc 


aga 


cat 


gca 


cat 


243 


56 


Asp 


Gin 


Val 


He 


Leu 


Asp 


He 


Gly 


Ser 


Ala 


Pro 


Val 


Arg 


His 


Ala 


His 




57 






60 










65 










70 










59 
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aat 


cac 


cgc 


tat 
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tgt 


ate 


tgc 


cct 


atg 


ata 


age 


get 


gaa 


gac 


291 


.60 
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Asn 
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Cys 


He 


Cys 


Pro 


Met 


He 


Ser 


Ala 


Glu 


Asp 




61 




75 










80 










85 
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egg 


tat 


gca 


gaa 
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ctt 
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agt 


gac 


att 


339 
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64 Pro Asp Arg 


Leu 


CI 1 n 

bin 


7\ y~ rr 
r\L y 


iyr 




p "1 n 




lit: Lt 


i-t_y o 


T,\;c 

jjyo 




7\ on 
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bo y U 










y O 










i nn 










1 OR 
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67 acc 


gac 


aag 


aac 


o +- o 
a Ld 


gee 


LCL 


aag 


gcg 


gca 


gac 


ctg 


ctg 


gaa 


gt c 


a +- rr 


o o / 


bo 1 nr 


Asp 


Lys 
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T1 Q 

i j.e 


Aid 


O /-\ -y~ 

oer 


Lys 


Hid 


Hid 


Asp 


Leu 


Leu 


m n 

ulU 


\7a 1 
V dl 






by 








1 1 n 

11U 










I 1 c 

I I o 










1 90 
1 Z U 






/ i tea 


aca 


cca 


gac 


gca 


gag 
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lCl 


ctg 


tgt 


arg 


cac 
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gac 
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A ^ R 
ft O O 
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Pro Asp 
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Aid 


C 1 n 
blU 


i nr 


Pro 


oer 


Leu 


byS 


LYie L 


111 s 


i nr 


Bon 
H£?p 


Hid 




7 J 






125 










I jU 










1 

100 








75 acg 


tgr 


agg 


tac 


ttt 


gga 


agt 


gta 


gca 


gta 


tac 


caa 


ga t 


gtg 


tac 


gca 


/ Q ^ 
0 0 


7 6 Thr 


Cys 


Arg 


Tyr 


OK Q 

r ne 


P 1 \7 

biy 


oer 


val 


Hid 


V dl 


iyr 


bin 


Bon 
HSp 


V dl 


iyr 


Hid 




77 




140 










14 0 










1 c: n 

lou 










7 y gtc 


cat 


gca 


ccg 


aca 


tea 


ate 


tac 


cac 


cag 


gcg 


ctt 


aaa 


gga 


~ 4- 4- 

gtt 


agg 


0 O 1 


80 Val 


His 


Ala 


Pro 


1 nr 


Ser 
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Tyr 


his 


P 1 n 

bin 


Ala 


Leu 


Lys 


biy 


vai 


Arg 




81 


155 










1 bU 










1 bo 












83 aca 


att 


tac 


tgg 


ata 


ggc 


ttt 


gac 


acg 


acc 


cct 


ttt 


atg 


tac 


aaa 


aac 


o / y 


84 Thr 
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Tyr 


Trp 


Tin 
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i nr 


Pro 


pne 


ixiet 


Tyr 


Lys 
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85 170 










175 










180 










not 

loo 




87 atg 


gca 


ggt 


tec 


tac 


cct 


act 


tac 


aac 


acg 


aac 


tgg 


get 


gac 


gag 


aga 


«r o "7 
DZ / 


88 Met 


Ala 


Gly Ser 


Tyr 


Pro 


Thr 


Tyr 


Asn 


I nr 


Asn 


Trp 


Ala 


Asp 


blU 


Arg 




89 








190 










195 










200 






91 gta 


ttg 


gaa 


gca 


cgt 


aac 


att 


ggc 
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ggt 


aac 


tea 


gat 
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cag 


gag 


D / O 


92 Val 
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Arg 


Asn 
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Leu 


biy 


Asn 
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Leu 


bin 
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blU 




93 






205 










210 










one 

z lo 








95 age 


agg 


ctt 


gga 


aaa 


etc 


tea 


ate 


ctt 


agg 


aag 


aag 


agg 


etc 


caa 


cct 


T O *3 

/zo 


96 Ser 


Arg 


Leu 


Gly 


Lys 


Leu 


Ser 


lie 


Leu 


Arg 


Lys 


Lys 


Arg 


Leu 


bin 


Pro 




97 




220 










o o c 
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o "3 n 










99 act 


aat 


aag 


ate 


ata 


ttc 


teg 


gtt 


ggt 


tea 


aca 


ate 


tac 


aca 


gaa 


gat 


/ / 1 


100 Thr 


Asn 
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He 


T I 
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pne 


Ser 


val 


biy 


Ser 


i nr 


lie 


Tyr 


i nr 


blU 


Asp 




101 


235 










24 0 










z4o 












lOo aga 


tea 


ctg 


tta 


cgt 


age 


tgg 


cat 


ctt 


cca 


aac 


gtg 


ttc 


cac 


4- 4- « 

ttg 


aaa 


o i y 


104 Arg 


Ser 


Leu 


Leu 


Arg 


Ser 


Trp 


hi s 


Leu 


Pro 


Asn 


vai 


rne 


nlS 


Leu 


Lys 




105 250 










O c: c 
ZOO 










OCA 

Z bU 










O ^ c; 
Z bO 




1U / gga 


aag 


tct 


aac 


ttc 


aca 


ggt 


aga 


tgt 


ggg 


acc 


att 


gtc 


age 


tgt 


gaa 


ob/ 


108 Gly 


Lys 


Ser 


Asn 


rfie 


i nr 


biy 


Arg 


Cys 


biy 


Thr 


lie 


vai 


oer 


bys 


PI n 
blU 




109 








O 1 c\ 

z /u 










O T C 
Z / 0 










Z o U 






m ggg 


tac 


gtc 


ate 


aaa 


aag 


ata 


acg 
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age 
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gga 
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tac 


ggt 


aaa 


Q1 R 

y io 


119 PI \7 
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Lys 




1 ill 


Tip 
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T,\/Q 
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113 






285 










290 










295 








115 gtt 


gag 
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ttg 


gcg 


tec 


aca 


atg 


cat 


cgc 


gag 


ggt 


ttc 


ttg 


agt 


tgc 


963 


116 Val 


Glu 


Asn 


Leu 


Ala 


Ser 


Thr 


Met 


His 


Arg 


Glu 


Gly 


Phe 


Leu 


Ser 


Cys 




117 




300 










305 










310 










119 aaa 


gtc 


aca 


gat 


acg 


ctg 


cgc 


ggc 


gag 


agg 


gtt 


tct 


ttt 


get 


gtg 


tgt 


1011 


120 Lys 


Val 


Thr 


Asp 


Thr 


Leu 


Arg 


Gly 


Glu 


Arg 


Val 


Ser 


Phe 


Ala 


Val 


Cys 




121 


315 










320 










325 
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tat 


gta 


cca 


gec 


aca 


ctt 


tgc 


gat 


cag 


atg 


aca 


ggg 


att 


ctg 


gca 


1059 


124 Thr 


Tyr 


Val 


Pro 


Ala 


Thr 


Leu 


Cys 


Asp 


Gin 


Met 


Thr 


Gly 


He 


Leu 


Ala 




125 330 










335 










340 










345 




127 act 


gac 


gtt 


agt 


gtg 


gat 


gac 


gca 


caa 


aaa 


eta 


ttg 


gtt 


ggg 


etc 


aac 


1107 


128 Thr 


Asp 


Val 


Ser 


Val 


Asp Asp 


Ala 


Gin 


Lys 


Leu 


Leu 


Val 


Gly 


Leu 


Asn 
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1 9 Q 










J JU 










_> wJ -J 
















1 "31 


caa 


agg 


att 


gtc 


gtc 


ddL 


ggt 


agg 


acg 


caa 


aga 


:a :a t- 


art- 


aac 


a ca 




1 1 

X -L -J -J 




PI r\ 
lain 


Arg 


He 


Val 


V d X 


/ribll 


PI \7 

<axy 


Zi m 

rirg 


Thr 


PI n 
laXil 


A r~rr 
riJ. y 


noil 


1 ill. 


7\ o T1 

noil 


Th t 






1 "5 "3 
1 JO 








365 










a / U 










O f D 








1 ^ c; 
Ijj 


cag 


aac 


tat 


eta 


4- 4- 

tea 


cca 


gtg 


gtc 


gec 


cag 


gcg 




tec 


agg 


tgg 


gcg 




IjD 


laXn 


Asn 


Tyr 


Leu 


Leu 


D V /-\ 

r X O 


V aX 


1 

V d X 


Z\ 1 ^ 


PI n 

bin 






Dfcix 


r\l. y 


T rn 

i rp 


Al P> 




TOO 






380 
































cgt 


gaa 


cat 


cgt 


gec 


gac 


4- 4- ™ 

ttg 


gac 


gac 


gag 


aaa 


gaa 


CLd 


ggg 


gtg 


egg 


1 Z O 1 


i /in 
1 4 u 


Arg 


Glu His Arg 


hi a 


Asp 


Leu 


Asp 


Asp 


Pin 
VaX U 


Lys 


Pin 
laX u 


Leu 


PI \7 

^axy 


1 

Vdl 


7\ ~r~ 




T / 1 




395 










a nn 
4 uu 










4 u 0 












14 o 


gag 


cgc 


act 


ctt 


act 


atg 


ggc 


tgc 


tgc 


tgg 


get 


4- +- s> 

ttc 


aag 


acc 


cag 


aaa 




*\ A A 
14 4 


Pin 

lalU 


Arg 


Thr 


Leu 


1 nr 


Fie u 


P 1 17 

iaiy 


Cys 


Cys 


Trp 


ax a 


rne 


Lys 


i nr 


PI n 

bin 


Lys 




145 


410 










/I 1 C 

4 lo 










/ion 










4zO 




T /I "7 
14 / 


ate 


aca 


tec 


ate 


tac 


aag 


aag 


cct 


ggt 


acg 


caa 


aca 


att 


aag 


aaa 


gta 


i "3 yi 7 
1^4/ 


-1 VI Q 

1 4 o 


lie 


Thr 


Ser 


He 


Tyr 


Lys 


Lys 


Pro 


P 1 W 

biy 


TV» v 

i nr 


iaxn 


Th v 

i nr 


Tic 

x xe 


Lys 


Lys 


vax 




14 9 










/ion 










4 oo 










a a n 
4 4 u 






1 C T 

151 


cct 


gec 


gtc 


ttt 


gac 


tea 


ttt 


gtg 


att 


cca 


cgc 


_ J_ 4- 

Ctt 


acc 


age 


cac 


ggg 


i jyo 


1 C o 


Pro 


Ala 


Val 


Phe 


Asp 


Ser 


rne 


vai 


T I 0 

lie 


Pro 


Arg 


Leu 


TVi v~ 

i nr 


Ser 


ril S 


pi 1/ 

laXy 




153 








445 










4 50 










455 








155 


etc 


gat 


atg 


ggc 


ttc 


cgc 


cgt 


agg 


etc 


aag 


ctg 


ctg 


ctt 


gaa 


cca 


act 


1 A A Q 

1 4 4 J 


1 c £ 
lob 


Leu 


Asp 


Met 


Gly 


Fne 


Arg 


Arg 


Arg 


Leu 


Lys 


Leu 


Leu 


Leu 


Pin 

CaXU 


Pro 


TK v 

i nr 




157 






460 










A f C 

4 65 










a "7 n 

4 7 0 










159 


gtc 


aaa 


ccc 


gca 


ccg 


get 


att 


aca 


atg 


gec 


gat 


gtg 


gag 


cat 


ctg 


cgt 


1 4 y i 


1 oU 


Val 


Lys 


Pro 


Ala 


Pro 


Ala 


Tl- 
116 


i nr 


Me t 


7\ 1 -5 

Ala 


Asp 


vax 


Pin 

blU 


HIS 


Leu 


Arg 




161 




475 










/ion 
4 oU 










A Q C 

4 o 3 












163 


ggc 


tta 


cag 


caa 


gaa 


get 


gaa 


gaa 


gtg 


get 


gca 


gcg 


gaa 


gag 


ate 


aga 


icon 

lo jy 


1 04 


bly 


Leu 


Gin 


Gin 


(alU 


Til _ 

Ala 


pin 

bill 


bill 


vai 


Ala 


ax a 


ax a 


Pin 

UXU 


Pin 

laXU 


x xe 


Arg 




165 


4 90 










4 95 










c n n 

500 










a n a 
DUO 




1 67 


gaa 


gec 


ctg 


cca 


CCC 


ttg 


etc 


cct 


gaa 


ata 


gaa 


aaa 


gag 


acc 


gta 


gag 


loo / 


ICQ 

loo 


GlU 


Ala 


Leu 


Pro 


Fro 


Leu 


Leu 


Pro 


Pin 

blU 


T 1 *s 

lie 


Pin 

LrlU 


Lys 


Pin 

blU 


i nr 


vax 


Pin 

bXU 




169 










510 










C 1 C 

515 










con 
5zU 






1/1 


gca 


gaa 


gta 


gac 


etc 


att 


atg 


caa 


gag 


gca 


gga 


gca 


ggt 


age 


gtg 


gag 


1 £ O C 

1 Djj 


no 
1 /Z 


7\1 - 

Ala 


Glu 


Val 


Asp 


Leu 


lie 


M^4- 

ixie t 


fir, 
lain 


Pin 
brXU 


a i ^ 
Aia 


P 1 \7 

iaiy 


ax a 


P 1 \7 

<axy 




Vdl 


pi n 

bill 




1 / J 








525 




















^ 1 ^ 
0 J O 








1 O C 

1 /o 


aca 


cca 


cga 


gga 


cac 


ate 


agg 


gtg 


aca 


agt 


-1 . ^ 

tac 


cca 


ggc 


gaa 


gag 


aag 


loo J 


I/O 


TK v 

inr 


Pro Arg Gly 


rilS 


lie 


Arg 


v ax 


i nr 


Q -r- 


T \ rr 

lyr 


JrX O 


PI \7 

oxy 


PI n 
blU 


PI n 
\j± Li 


Lys 




T O 1 
III 






540 










C A C 
34 0 










c; c; n 










179 


att 


ggg 


tct 


tac 


get 


ata 


ctt 


tea 


ccc 


cag 


gcg 


gta 


ttg 


aat 


agt 


gaa 


1 O O 1 

1 / Jl 


180 


lie 


Gly 


Ser 


Tyr 


Ala 


lie 


Leu 


Ser 


Pro 


Gin 


Ala 


Val 


Leu 


Asn 


Ser 


Glu 




181 




555 










560 










565 












183 


aaa 


ctg 


gcg 


tgt 


ate 


cac 


cca 


ttg 


gcg 


gaa 


caa 


gta 


ctg 


gta 


atg 


act 


1779 


184 


Lys 


Leu 


Ala 


Cys 


He 


His 


Pro 


Leu 


Ala 


Glu 


Gin 


Val 


Leu 


Val 


Met 


Thr 




185 


570 










575 










580 










585 




187 


cac 


aaa 


ggt 


agg 


gca 


ggg 


aga 


tac 


aaa 


gtc 


gag 


cca 


tac 


cac 


ggt 


aag 


1827 


188 


His 


Lys 


Gly Arg 


Ala 


Gly 


Arg 


Tyr 


Lys 


Val 


Glu 


Pro 


Tyr 


His 


Gly 


Lys 




189 










590 










595 










600 






191 


gtc 


att 


gta 


cca 


gaa 


ggg 


acg 


gcg 


gtc 


cct 


gtt 


caa 


gac 


ttc 


cag 


gca 


1875 


192 


Val 


He 


Val 


Pro 


Glu 


Gly 


Thr 


Ala 


Val 


Pro 


Val 


Gin 


Asp 


Phe 


Gin 


Ala 




193 








605 










610 










615 
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1 

-L Zf O 


tt CI 
l uy 


agt 


n p rf 


age 


get 


acg 


ate 


aft 


ttc 


aac 


y dy 


PiCICi 
dy y 


n Pi a 
ydy 


ttc 


gta 


aac 


1923 


196 


Leu 


Ser 


Glu 


Ser 


Ala 


Thr 


lie 


Val 


Phe 


Asn 


Glu 


Arg 


Glu 


Phe 


Val 


Asn 




1 Q7 






690 

U Z. \J 










69S 




















1 QQ 
i y y 


3^3 


t pr- 

L d L* 


ci~ n 


c p c 

L*dt 


cp r* 

L«dL* 


p, r r 
a l t 




ate 


aac 


nn p 
y yd 


y yd 


y cy 


eta 


aac 


act 


gac 


1 971 


200 


Arg 


Tvr 


Leu 


His 


His 


lie 


Ala 


He 


Asn 


Gly 


Gly 


Ala 


Leu 


Asn 


Thr 


Asp 




901 
z u i 




6^S 










fid o 










64 S 

O" J 












90? 

Z U O 


gaa 


gag 


L d L* 


L d L 


aag 


d L^ L 


rrr p 
Lj La 


aag 


act 


cag 


n c 
y d l» 


3 p\ 


gac 


r ex 


rr p p 
y dd 


tat 


\j x y 


204 


Glu 


Glu 


i yi 


i yi 


Lys 


Thr 


Val 


Lys 


Thr 


Gin 


Asp 


Thr 


Asp 


Ser 


Glu 


Tvr 
i y i 






6S0 










6SS 

u o o 




















66S 




9 07 
Z U / 


gt c 


+■ I- r> 

1 1 C 


gat 


att 


gac 


gca 


cga 


aag 


4- 4- 

tgt 


rr-h 4- 

gtt 


aag 


cga 


gaa 


gac 


gca 


ggt 


9067 

Z U D / 


90ft 


v a j_ 


Phe 


Asp 


lie 


n o 


Ala 


Arg 


Lys 




Val 


Lys 


Arg 


Glu 


Asp 


Ala 


Gly 




90Q 
Z U J? 










67 0 










67 R 










6ft n 






91 1 


ccc 


ttg 


tgc 


eta 


acc 


ggt 


gat 


ctg 


gta 


gat 


cca 


cca 


ILL 


cac 


gag 


ILL 


911^ 

Z X X D 


91 9 


r I U 


Leu 


Cys 


Leu 


Th r 

1 LIS. 


p I w 


TV c: r> 
no L/ 


Toil 
-Lit: LI 


Vdl 


A on 
no |J 


Prn 


Pro 


Ph^ 


Hi ^ 
n i o 


PI n 






91 7 
Z 1 J 








685 










6Q0 










d y d 








oi c 
ZIO 


g°g 


tac 


gag 


agt 


etc 


aag 


aca 


cga 


cca 


gca 


gca 


cct 


cac 


aaa 


gtc 


cca 


916^ 
Z X DO 


91 £ 
Z 1 D 


7\1 a 
/Al d 


T ur 

iyr 


Glu 


Ser 


Leu 


Lys 


Th r- 
1 I1X 


Arg 


P 

ir X O 


Z\1 ^ 

ril d 


nld 


Pv^ 
ir X U 


nib 


Lys 


Wp, 1 
vdl 


irX O 










700 










TAC 

/ uo 










Tin 
/ 1 U 










9 1 Q 


acc 


ate 


gga 


gtc 


tat 


gga 


gtg 


cca 


ggt 


tea 


ggt 


aaa 


4- /-< 4- 
t Ct 


gga 


-5+-/-, 

ate 


n 4- r* 

ate 


9 911 
ZZ X X 


9 9 n 

Z Z U 


± nr 


Tic 

x xe 


Gly Val 


Tyr 


P 1 \7 


Vdl 


Pro 


P 1 \T 


Q a r~ 

oer 


biy 


Lys 


OCX 


biy 


11c 


x x e 








/ ID 










Ton 

/zu 










"7 O R 
f ZD 














aaa 


age 


get 


gtg 


act. 


aag 


aaa 


gat 


ctg 


/^r4- 4- 

gtt 


gtg 


agt 


gcg 


aag 


aag 


gaa 


zzoy 


9 9/1 
Z Z 4 


Ly s 


oer 


Ala 


Val 


Th v 

i or 


Lys 


Lys 


Asp 


Leu 


V d X 


V dX 


otsx 


nld 


Lys 


Lys 


ulU 




ZZO 


"7 "5 n 










/ Jj 










1 A C\ 














zz / 


aac 


tgc 


gca 


gaa 


ate 


ate 


agg 


gat 


gta 


agg 


a gg 


atg 


aga 


cgt 


atg 


gat 


ZoU / 


99ft 
z z o 


/loll 


L^y t> 


Ala 


Glu 


J- -L " 


T 1 o 
X X t= 


r\J- y 


nop 


\7a 1 
vdl 


mx y 


rix y 


l v ic L 


7\ y/x 

m.x y 


/ax y 




Bon 




9 9 Q 










7 r n 










7 c. c 










7 60 






9 "5 1 
Z O ± 


/»r4- 4- 

gt t 


get 


get 


agg 


act 


gtc 


gat 


4- -3 

tea 


gtg 


<-^4- 4- 
Ct t 


eta 


aat 


ggg 


/-x4- 4- 

gtt 


aag 


ca c 


9 "3 c> R 
Z JJJ 


9^9 
Z oZ 


vai 


Ala 


Ala 


Arg 


TH v 

i nr 


v ax 


Asp 


Car 

oer 


\7p 1 

Vdl 


Leu 


Leu 


Sen 


biy 


V dX 


Lys 


Hie 
nib 




9 ^ ^ 

Zoo 








765 










7 7 n 










77 ^ 
1 1 D 








O o c 
Z jj 


ccc 


gtt 


aac 


act 


ctg 


tac 


at t 


gat 


gag 


gca 


4-4-4- 

1 1 1 


gec 


t gc 


cat 


gca 


ggg 


9 4 0^ 

Z fi U O 


9^6 

Z O O 


irX vj 


Val 


Asn 


Thr 


Leu 


iyr 


Tip 
X Xc 




Pin 
vjl Lt 


rA-L d 


IT I ItS 


y-i_L d 


P\/Q 


ill o 


Al p 


Pl V 




9 77 






780 










7 ft R 










7 Qfl 










9 7Q 


acg 


ctg 


ctg 


gca 


ctg 


a +■ +■ 
all 


gec 


ate 


gtc 


aaa 


cct 


aag 


aaa 


gtg 


nr p 
y Ld 


r r n 

ttg 


9Zl R 1 

64 Jl 


240 


Thr 


Leu 


Leu 


Ala 


Leu 


lie 


Ala 


He 


Val 


Lys 


Pro 


Lys 


Lys 


Val 


Val 


Leu 




241 




795 










800 










805 












94 7 


tgc 


ggg 


gac 


cca 


aaa 


caa 


tgc 


ggc 




r r r 

L L L 




p» 1~ rr 
d l y 


Pit n 
d l y 


l y l. 




-dd d 


t.'-i y y 


244 


Cys 


Gly Asp 


Pro 


Lys 


Gin 


Cys 


Glv 


Phe 


Phe 


Asn 


Met 


Met 


Cys 


Leu 


Lys 




245 


810 










815 










820 










825 




247 


gta 


cat 


ttt 


aac 


cat 


gac 


ata 


tgc 


act 


gaa 


gtg 


tac 


cat 


aaa 


age 


ate 


2547 


248 


Val 


His 


Phe 


Asn 


His 


Asp 


He 


Cys 


Thr 


Glu 


Val 


Tyr 


His 


Lys 


Ser 


He 




249 










830 










835 










840 






251 


tct 


agg 


agg 


tgc 


aca 


cag 


act 


gta 


acc 


gec 


ate 


gtc 


tec 


acg 


etc 


ttc 


2595 


252 


Ser Arg Arg 


Cys 


Thr 


Gin 


Thr 


Val 


Thr 


Ala 


He 


Val 


Ser 


Thr 


Leu 


Phe 




253 








845 










850 










855 








255 


tac 


gac 


aag 


cga 


atg 


aag 


acg 


gtt 


aac 


cca 


tgt 


get 


gat 


aaa 


ate 


ate 


2643 


256 


Tyr Asp 


Lys 


Arg 


Met 


Lys 


Thr 


Val 


Asn 


Pro 


Cys 


Ala 


Asp 


Lys 


He 


He 




257 






860 










865 










870 










259 


ata 


gat 


acc 


aca 


ggg 


acc 


aca 


aag 


ccg 


cac 


aaa 


gat 


gat 


ctg 


att 


eta 


2691 
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260 
261 
263 
264 
265 
267 
268 
269 
271 
272 
273 
275 
276 
277 
279 
280 
281 
283 
284 
285 
287 
288 
289 
291 
292 
293 
295 
296 
297 
299 
300 
301 
303 
304 
305 
307 
308 
309 
311 
312 
313 
315 
316 
317 
319 
320 
321 
323 
324 
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He 

acc 
Thr 
890 
cac 
His 

gtt 
Val 

act 
Thr 

gtc 
Val 

aaa 
Lys 
970 
cac 
His 



Asp Thr 
875 

tgt ttc 
Cys Phe 

gaa ate 
Glu He 

tat get 
Tyr Ala 

tct gag 
Ser Glu 
940 
tgg aag 
Trp Lys 
955 

tat ccc 
Tyr Pro 

gac gec 
Asp Ala 



Thr Gly Thr 



aga 
Arg 

atg 
Met 

gtc 
Val 
925 
cac 
His 

acg 
Thr 

ggg 

Gly 

att 
He 



gga tgg 
Gly Trp 
895 
act gcg 
Thr Ala 
910 

agg tac 
Arg Tyr 



Thr Lys 
880 

gtg aaa 
Val Lys 

get gca 
Ala Ala 

aaa gtc 
Lys Val 



Pro His Lys Asp Asp Leu He Leu 
885 

cag eta cag att gac tac aaa aat 
Gin Leu Gin He Asp Tyr Lys Asn 
900 ~ 905 

teg caa gga ctt acg egg aaa ggc 
Ser Gin Gly Leu Thr Arg Lys Gly 



915 



920 



gtg aac gtg tta 
Val Asn Val Leu 
945 

eta get ggt gat 
Leu Ala Gly Asp 
960 

gat ttc acg get 
Asp Phe Thr Ala 
975 

atg gca cgc gtt 
Met Ala Arg Val 
990 



aac gag aat cca etc tac teg cag 
Asn Glu Asn Pro Leu Tyr Ser Gin 
930 935 
ctt aca cgc aca gaa aaa cgc att 
Leu Thr Arg Thr Glu Lys Arg He 
950 

ccc tgg ata aag aca ctt aca get 
Pro Trp He Lys Thr Leu Thr Ala 
965 

tea ttg gac gac tgg cag cgc gaa 
Ser Leu Asp Asp Trp Gin Arg Glu 
980 985 
ctt gat aag ccg cag aca get gat 
Leu Asp Lys Pro Gin Thr Ala Asp 
995 1000 



2739 



2787 



2835 



2883 



2931 



2979 



3027 



gtg 


ttc 


cag 


aat 


aag 


gtg 


aac 


gtc 


tgc 


tgg 


gcg 


aag 


get 


tta 


gag 


3072 


Val 


Phe 


Gin 


Asn 


Lys 


Val 


Asn 


Val 


Cys 


Trp 


Ala 


Lys 


Ala 


Leu 


Glu 










1005 










1010 










1015 






cca 


gtc 


ttg 


gee 


acg 


gee 


aac 


att 


gtg 


ctg 


acg 


aga 


cag 


cag 


tgg 


3117 


Pro 


Val 


Leu 


Ala 


Thr 


Ala 


Asn 


He 


Val 


Leu 


Thr 


Arg 


Gin 


Gin 


Trp 










1020 










1025 










1030 






gag 


acg 


ttg 


cac 


■ cca 


ttc 


aag 


cat 


gac 


aga 


gcg 


tac 


tea 


cct 


gaa 


3162 


Glu 


Thr 


Leu 


His 


Pro 


Phe 


Lys 


His 


Asp 


Arg 


Ala 


Tyr 


Ser 


Pro 


Glu 










1035 










1040 










1045 






atg 


gca 


ctg 


aac 


ttc 


ttt 


tgc 


acc 


agg 


ttc 


ttt 


gga 


gta 


gac 


ctg 


3207 


Met 


Ala 


Leu 


Asn 


Phe 


Phe 


Cys 


Thr 


Arg 


Phe 


Phe 


Gly 


Val 


Asp 


Leu 










1050 










1055 










1060 






gac 


agt 


ggg 


tta 


ttt 


tec 


get 


cct 


acc 


gtc 


gca 


ctt 


act 


tac 


agg 


3252 


Asp 


Ser 


Gly 


Leu 


Phe 


Ser 


Ala 


Pro 


Thr 


Val 


Ala 


Leu 


Thr 


Tyr 


Arg 










1065 










1070 










1075 






gat 


cag 


cac 


tgg 


gat 


aac 


teg 


cca 


ggg 


aag 


aac 


atg 


tat 


ggg 


ctt 


3297 


Asp 


Gin 


His 


Trp 


Asp 


Asn 


Ser 


Pro 


Gly 


Lys 


Asn 


Met 


Tyr 


Gly 


Leu 










1080 










1085 










1090 






aat 


aga 


gag 


gta 


gca 


aag 


gag 


ttg 


tea 


egg 


cga 


tat 


ccg 


tgc 


ate 


3342 


Asn 


Arg 


Glu 


Val 


Ala 


Lys 


Glu 


Leu 


Ser 


Arg 


Arg 


Tyr 


Pro 


Cys 


He 










1095 










1100 










1105 






aca 


aaa 


gcg 


gtt 


gac 


aca 


ggc 


agg 


gta 


get 


gat 


ata 


agg 


aat 


aat 


3387 


Thr 


Lys 


Ala 


Val 


Asp 


Thr 


Gly 


Arg 


Val 


Ala 


Asp 


lie 


Arg 


Asn 


Asn 










1110 










1115 










1120 






acc 


ate 


aag 


gac 


tac 


tct 


cca 


aca 


att 


aat 


gtg 


gtt 


cca 


tta 


aat 


3432 


Thr 


He 


Lys 


Asp 


Tyr 


Ser 


Pro 


Thr 


He 


Asn 


Val 


Val 


Pro 


Leu 


Asn 
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